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NRC/

DOE TecnnicaExcnange‘.‘ﬁoad@map’f

e Surface Facrllty Concept of Operatlons

- ngh -level Descrrptlon of Waste Forms Handllng, and
| Movement o «

— Overwew of Structures Systems or Components (Sscs) }
that are Important to Safety (ITS) |

- Overvrew of Procedural Safety Controls
° Surface Facrlrty Design and Operatlons

- Descrlptlon of selected operations
+ Transportation Cask Handling

* Waste Transfer
¢ Waste Package Closure
e .Waste‘; Package Transporter Loading




’ NHC/D@E T@@E’mmal Exchange “R@admap”

(Continued)

~ Surface Facmty De5|gn Descriptions
° DeS|gn Criteria

* Codes and Standards
o Subsurface Facmtles
= Concept'of-'Operatlons
— Subsurface Systems and Equipment

+ ~Design Criteria -

-~ .+ Codes and Standards

® Prb;ect Decision Schedule

= b3 '.-un"' n,.o-:‘:n R TN LN B b A g0, T 1 B q|.vcu~m~.~ PR TR :ll‘n_.-ﬁ.tq".‘"n.‘ |' LN R DT N [k T e i 1 R L LAt L n e e g | e gy e e B e O
L '», OS] Department of Energy » Office of Clvillan Radioactive Waste Management
AL YMPrice_NRC Tech Exch_09/14-15/04.ppt




NRC/DOE Technical Exchange “R@admap ’

(Continued)

® Updat_e of Preclosure Safety Analyses (PCSA)
— PCSA Process and Products

— Examples

-+ Description of Event
* Quantification of Event Sequences

¢ Nuclear Design Basis
¢+ Q-List
— Consequence Analysis
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NS anartmanl of Energy Omce ol CIvlll nRadloactive Wasta Managumont

Preclosure Safety Analysis Process

Internal and external hazards analyses ldentnfy
hazards | |

Screening and assessment analyses estimate
frequency of event sequences

Consequence analyses estimate doses to public
and workers from event sequences

 Classification analyses identify systems,
structures, and components that are important to
- safety (ITS)

- Nuclear safety design basis document captures
design requirements

G YMCraun_NRC Tech Exch_09/14-15/04.ppt




 Implementation of Preclosure Safety
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~Analysis in Design

Repository is designed to prevent event sequences
where possﬂole mit lgate those not preventable

Structures systems and components that prevent
or mrtlgate Category 1 or2 event ‘sequences are

ITS

Evaluatlons based on maximum: facmty capamty
and throughput rates for Category 1 event
sequence frequency analyses and on nomrnal
rates for normal operations

Consequence evaluations of Category 2 event

R sequences based upon maximum facmty capamty

- - IR IR
ag ement
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implementation of Preclosure Safety
Analysis in Design

(Continued)

Component reliability assigned based upon
industry historical data; becomes design
requirement for equipment procurement

If a potential event sequence is prevented by

- design, and therefore doesn’i result in dose, it is

not identified as a final event sequence
Results show Category 1 event sequences driven

- by handiing large numbers (approximately 221,000)

of individual commermal spent nuclear fuel (CSNF)
assemblies .

Category 2 event sequences driven by handling of
casks, canisters, and waste packages

R e R Y S gy e T R T R ey BT S DI R e
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Implementatron of Preclosure Sat‘ety
~ Analysis in Desrqn

(Contmued)

® Category 1 Event Sequences
— Two event sequences (Fuel Handlrng Facrlrty [FHF] and
o Dry Transfer Facrlrty [DTF] only)
e Drop of mdrvrduat CSNF assembly __
. Colllsron of mdrvrdual CSNF assembly

o Category 2 Event Sequences

— Three evelnt sequences bound about 30 total

s Drop and breach of transportatron cask with 74 boiling
water reactor (BWR) or 36 PWR CSNF assemblies

o Drop and breach of transportatlon cask with five high-level
waste (HLW) canlsters

g Drop and breach of one naval canrster

& AT oy " - : NN
:,* ,;,:‘ Dopanmenl of Energy omca of CIvlll_an Radloactivc Wasto Managamont .
Xent¥  YMCraun_NRC Tech Exch_09/14-15/04.ppt




implementiation of Preclosure Safety
Analysis in Design

(Continued)

ITS components for prevention

— Facility structure provides protection from hazards and
support for handling equipment

— Handling devices, including cranes, fuel transfer machines,
and carts, are credited with sufficient reliability to minimize

number of drops
— Moderator controls for preclosure criticality

o |ITS components for mitigation

— Portions of ventilation system, including HEPA filters, exhaust
system and fans, and supply air ductwork, as well as related

portions of the electrical system

— Provides air exchanges and filtration to trap particulates
resulting from drop or collision of spent nuclear fuel (SNF)
assemblies

e
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~ Surface Facility Operations

Normal Operations Flows

T
l l l l SUMMARY OF ACTIVITIES
AN '] ﬂ “ ﬂ 10 @ Initial receipt waste acceptance criteria confirmation and securily screening
nTHY @ Radiological survey
l l l @ Transfer of fransporiation cask 1o site rail transler cask
@ Short-term staging of transporfation casks in buffer area
@ Transfer of wasle o waste package or site specific cask; closure of waste package or
site specific cask; waste package surfaca inspection; shielded waste package transporter
@ Wel or dry remediation of damaged fuel or non-standard items’
North @ Transport of waste package to assigned emplacement drift
Portal 0G2280R_006 &
Waste Handling Facilities
z FHF: Up to 40 Waste Packages/yr
- CSNF
- HLW and DOE SNF
________ \ CHF: Up to 180 Waste Packages/yr
\ R - HLW and DOE SNF
DTF: Up to 180 Waste Packages/yr
- CSNF
- HLW and DOE SNF
- Full remediation capability
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‘Fuel Handling Facility Operations

OGO

BHREEG

MATERIAL FLOW PATH
CASK OPERATIONS WP QPERATIONS
REMOVE IMPACT LIMITERS AND ® RECEIVE EMPTY WASTE PACKAGE
PERSONNEL BARRIER
UP-END CASKS @ PREPARE WASTE PACKAGE
PREPARE CASK (3) MOVETO TRANSFER AREA
MOVE TO CASK TRANSFER AREA @ MOVE WASTE PACKAGE TO TRANSFER AREA
RESTORE CASK @ MOVE WASTE PACKAGE TO CLOSURE CELL

MSC OPERATIONS

RECEIVE SITE SPECIFIC CASK
UP-END SITE SPECIFIC CASK
PREPARE SITE SPECIFIC CASK

@ WASTE PACKAGE LOADOUT

SUPPLIES

{\ WELDING SUPPLIES AND LIDS
[\ EMPTY WP PALLETS

MOVE SITE SPECIFIC CASK TQ TRANSFER AREA

RESTORE SITE SPECIFIC CASK

POSITION SITE SPECIFIC CASK FOR

9-!

uv"

osol)

o WP POSITIONING CELL

AGING TRANSPORTER u
iy = n N
3
ENTRANCE VESTIBULE
V] [0} u a X =
N - & -
r X X X G s
AN ) - ERBAY 1
peimiiimbninindndin 'l' f o 1006 ) TRANSFER BAY 2
— — - ———— ST=c= N v
[] — - Y 2 S— — Y =G W [T 1} 1008 ) TRANSFER BAY 3
~—1s} - 4 4
. j 1 ™
X 2 a1 27
38 = W \ X x o
j_l N n n
v ) I | K4
- L4 ol 1002 ) PREPARATIGNAREA 1003 ) MAIN TRANSFER AREA AREAS BELOW BARE FUEL TRANSFER (LT BLUE)
CANISTER TRANSFER STATION (YELLOW)
FUEL HANDLING FACILITY O12490C LA 00470
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Fuel Handling Facility: - important to Safety
‘Structures, Systems, or Components

Mitigation ITS SSCs :

FHF Structure (confinement; shielding)
HVAC Primary Confinement (confinement, frltratlon)
Electrical (support HVAC) ,

Prevention ITS SSCs N ,
FHF Structure (hazards protection):

WP Tilling Machine (drop)

WP Turntable (drop) . L -4
Trunnion Collar Removal Machme (drop) |

Main Transfer Bridge Crane (drop)

Trolley, Pedestal, Hold Down Devrces (drop)
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- AT

it
Spent Fuel Transfer machme (drop) o
: ,j :
Vestrbule Gantry Crane (drop) , e e Lo
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@énlsﬁm‘ Handl'mg Facility Gpes‘aﬁmns

(Contmued)

Material Path Flow ‘

-~ .. =

TRANSPORTAION CASK OPERATIONS | - WASTE PACKAGE OPERATIONS = o ‘ SITE SPECIFIC CASK OPERATIONS
ll : .«" - L R W - Receive Site Specific
(® Remove Impact Limiters and Personnel Barrler 0 Receive Empty WP e () ma;:fr:’::"”gl::go" and Down End iz ‘ P ‘
. : . . : . i o N [{[§ Transfer Site Specific Cask To Fit
(® OpenCask : D Transfer WP to Pit - . +7 .7« {31y Remove WP Trunnions (Both ends) o
. . : . : ) . E Transfer Loaded Site Specific Casks
@) Transfer Cask 1o Pit . (@) Transfer WP to WP Trolley A

(i2) Transter WP to WP Transporter
(@) Return Cask : (®) Transfer WP to WP Positioning Cell

. @ Transfer WP to Emplacement
" {8) Transfer Welded WP to Survey Station ™ -

Dopanmanl of Enorgy . Ofﬂce of CMIlan Radloaclivo Wasto Management
YMCraun_NRC Tech Exch_09/14-15/04.ppt




ory Transfer Facility Descripti
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ity Operations
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(%) EMPTY MAVY CASK ONLY
=) NAVY CASK ONLY
(1) FROMWASTE PACKAGE RECEIPT
— L) FROMWASTE PACKAGE RECEIPT

J N N N

TO BUFFERING OR UXE (i7)
.'l_@ TO CASK MAIRTEXANCE
lg () EMPTY SITE SPEQIRC CASKS

TO OR FROM SITE SPECIFIC CASKS

tio)

EGEND: . )
LOADED TRANSPORTATION CASK
LOADEDWASTE PACKAGE NOTWELDED £
LOADED WASTE PACKAGE WELDED
EMPTYWASTE PACKAGE

EMPTY SITE SPECIFIC CASK

LOADED CASKS & SITE SPECIFIC CASK
UNLOADED CASKS/SITE SPEC!hC CASK
LOADED SITE SPECIFIC CASK

GROJOROROROICHONC,

WASTE PACKAGE & PALLET TO EMPLACEMERT

€0 FILE) mneriog Fice FaTne 00t

MATERIAL FLOW PATH
o0 . ——alf NORMAL OPERATIONS
GROU OOR PLAN AT EL +0°-0" (UNO AN ———————— STESPECINCCASK

B T o T R e

TS

Department of Energy « Office of Civilian Radloactive Waste Management wwav.oerwin.doa. (ov

\ YMCraun_NRC Tach Exch_09/14-15/04.ppt




i

P

[4]

aste Package Rece
g Desc

W

L

Caskk

1On

1

rip

Y
4

cHim

Rt
i}

LA

B

w4
FabiT S

Hik

E 2,
A2

BLASE mmntd

wajs

Tt

IR

ey

I 15 TR R SN AR b

AT
A A
: fﬁ%

5 : e
S Hge
S

T S di i

www . ocrwintloe.guv 16

YMCraun_NRC Tech Exch_09/14-15/04.ppt



" . v
H A

 Cask and Waste Package Receipt
Suilding Operations

‘Transportation Cask Receipt Return Facility ~ Warehouse Non-Nuclear Receipt Facility
. . .. i }
= =000
= ‘ ‘
: l ! T_III '—'7' :_ B Y—'T_ b 11 - .
1 ‘ ’"
3 A i 2 o J [—]
- . B ‘ \ Ol 7 7 e ]
i ! H i ERECEENCY | ki
l_', o n - ’ - \ ./,, \\,.'.
L { = >\\ o '\M “ R
u l . , * TT €40 FILES TORAE_F0O_F 181064 I | . 1]
L | H ]
L | I T AL . 5 I
TRANSPORTATION CASK OPERATIONS SITE SPECIFIC CASK OPERATIONS ____WASTE PACKAGE OPERATIONS
PERFORM TRANSPORTATION CASK - .. NEWMSC RECEIPT AND INSPECTION {«". WASTE PACKAGE LID RECEIPT
RECEIPT INSPECTION AND SURVEY : - - :
CASK/SKID TRANSFERTOSITE B ' . 4+ WASTE PACKAGE AND LID TRANSFER
RAIL TRANSFER CAST (SRTC) - TRANSFER MSCISKIDTO STAGEINGPAD " “.2" 70 STAND FOR INSPECTION
TRANSFER OF SRTC FROM RECEIPT BLDG. © .. TRANSFER TO MSCISKIDTO SRTC 0. TRUNNION COLLAR INSTALLATION

TO PROCESSING VIA BUFFER

7\, VERTICALIZE AND STAGE WASTE PACKAGE
" ANDLID

-y~ WASTE PACKAGE AND LID TRANSFER
-7 FORINVENTORY TO SRTC

11, TRANSFER WASTE PACKAGE AND LID FROM RECEIPT
~—  BLDG TO PROCESS BLDG. VIA BUFFER

... * TRANSFER OF MSC TO PROCESS BLDG
' VIABUFFER

Department of Energy « Offlce of Civilian Radloactive Waste Management
YMCraun_NRC Tech Exchi_09/14-15/04.ppt




Aging Transporter
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‘Surface Facility Waste Hand

Operations

Presented to:
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Surface Facility Waste Handling Operations

e Transportation Casks
o Waste Packages (WPs)
o Waste Transfer Areas

o WP Closure Cells

e Loading of Waste Transporters

3 P VHTY LMy o
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Surface Facility Waste Handling Operations
Transportation Casks

~ o_. Casks are large, heavy,
- 'robust, sealed metal
‘contamers o

" NEUTRON SHIELDING SHELL, = .
NEUTRON SHIELDING

CLOSURE LID

armemses o Multiple: Iayers of rad |at|on
i INNER STEEL SHELL . . e ,Shleldlng .. e — !
e (Cask sizes:

_ IMPACT LIMITER

.~ = Rail casks weigh ~100 to
165 tons and are up to ~27 ft
long and ~11 ft in diameter
with lmpact limiters mstalled

NEUTRON SHIELDING SHELL
NEUTRON SHIELDING

CLOSURE LID

OUTER STEEL SHELL — Truck casks welgh ~24 tons

LEAD GAMMA SHIELDING

' INNER STEEL SHELL N and are ~16 ft IOng and ~4 ft
o - o in diameter

Departmant of Enorgy Ofﬂce of CMIlan Radloactlve Waato Managoment
YMCereghino_NRC Tech Exch_09/14-15/04.ppt




surface Facility Waste Handling Operations
Transportation Casks

(Continued)

e Transportation casks are important to safety (ITS)

» Capability to withstand design basis natural
phenomena while staged on surface

e Procedural safety controls

Control Basis

Surface Ensures that casks are transported on appropriate vehicles. Ensures that
transportation control :| other traffic is controlled along route of transport between buildings,
buffer area, aging pads, and north portal. Minimizes likelihood of a drop
of cask. Minimizes likelihood of collisions between vehicles.

Cask sampling Ensures that failed fuel is detected and segregated appropriately.
Minimizes likelihood of abnormal conditions.

F3 e e e T R D R P B L i B P O N D N N O R s I T
¥/ Dopartment of Enorgy  Office of Civillan Radioactive Wasta Managemaent
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Surraee Faol aty Waste Handlmg Operahons
. Transporiaﬁaon Casks

(Contmued)

e Transportatlon cask preparatlon
Casks are-either:

| ; | ;6 I\Iloved directly to Fuel Handlmg Facmty (FHF), or -
3 " ». “Moved to Cask and WP recelpt burldmgs -
| "f Placed on 5|te rail transfer carts (SRTC)
| Moved in surface facnhtles on SRT(‘s
Dry Transfer Facility (DTF)
a Camster Handling Facmty (CH_F) L
oo» Buffer Area

- Cask preparatlon activities .
E Remove personnel barrlers and tie- downs

S,?

'+ Remove impact limiters, if necessary -

— Contamination and radlatlon survey of cask and commercial
transporter

& Dopartmant of Energy Omce or CIvillan Radloactlve Wasto Managomom T wvw.ocrwnt.doa. oy
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Surface Facility Waste Handling Operations
Transportation Casks

(Continued)

o FHF transportation cask receipt areas

— Entrance vestibule and preparation room

| sHIELD
. DOOR (TYP)

CONCRETE
._‘rj

,—l— [MPACT LIMITER '
STORAGE | L‘j
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g STORAGE
t—r
) . '/ N A Y| STORAGE RACK >
| o ron fho seemmal, . L] -:,44..14 > SIDREEE PNy
| —30 TON _HoOK epr_m_m\c_t, - _|7‘ —_ T IJ7( T §
- - . /'. = ZLINT vssflsufE_ I/ ., s Al ¥ -

GANTRY CRANE
! . (200730 JONY |

STORAGE

PERSONNEL BARRIER —/
. |cRane sToP

STORAGE |
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Swﬁ‘ace Famlrﬁy Waste Handlmé Opemtmnsﬁ

"E’"mnsp@ﬂaﬁmn Casks

(Continued)

o Major equ_i:'b‘ment]in FHF entrance ve
preparation room - ‘

stibuie and

o

— 200-ton gantry crane for handling casks and WPs

° Maih Ifidpk and load path: ITS compon

» Grane trolley structure, bridge structure,

load grlpplng dewce .
» ,__,Ensure probablllty of load clrop is < 1 X

o .»; Dunng seismic event, will not damaget
| contammg spent nuclear fuel (SNF) or h

— Llftlng yoke: ITS =
— Import-export trolley: ITS

— 30-ton auxiliai'y hook: non-ITS
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hoisting drive train,

x 10-5 drops per lift
ransportation cask
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Surface Facility Waste Handling Operations
Waste Packages

e WP preclosure functions

— Prevent release of radioactivity to preclude Category 1 and 2
event sequences: ITS

+ Drops and slapdowns

»  Limit vertical drop of multicanister overpack (MCO) to
< 3° angle

»  Some events credit trunnions
+ Rockfall

> Seismic
* Internal missiles
— Prevent oxidation of waste form: non-ITS
— Prevent damage to cladding: non-ITS
o WP ITS components

— Inner and outer vessels
— Inner, middle, and outer lids

Ny
LN
4745 X))
vani 3] :- R T e
B2\ s/
B\ 2
tepssh
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Surface Facility Waste Handling Operations

Waste Packages

(Continued)

® WP,postclosureffunctions

- Prevent/reduce water contact with waste form: Important

to Waste Isolatlon (ITWI)

Prowde dry, mert environment prior to breach to delay

- onset of waste form degradation: ITWI

Provide internal materials that sorb radionuclides to limit

_ release from breached WP: ITWI

WSS YMCer ereghino NRCTechE ch_09/14-15/04.ppt

Conduct heat to protect cladding: ITWI

,Crltlcallty control ITWI




Surface Facility Waste Handling Operations
Waste Packages

(Continued)

e WP ITWI components :
— Inner and outer vessels
— Inner, middle, and outer lids
— Interting gas
— Basket materials
— Thermal shunis and inerting gas

— Absorber plates
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A PI/ Departmont of Energy » Office of Clvilian Radloactive Waste Managamant
asies YMCereghino_NRC Tech Exch_09/14-15/04.ppt




Wasﬁe,ﬂansﬁea‘ Aa*eeas

FHF Transfer Areas Plan — Ground Floor -
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Surface Facility Waste Handiing Operations
Waste Transfer Areas

(Continued)

FHF Transfer Areas — Section

l |l ‘ SHIELD
- WALL
PORT PLUG
_ | STORAGE
I
: MAIN TRANSFER ROOM \ FUEL HANDLING ‘
D SHIELD |7 CRaNE (200730 TON) \XMACHINE(‘ ’5 TON)|
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i = — .F! .—__-_—5
1
: l VIEW , SHIELD —
) WINDOW /_onoa
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Swﬁace Famlaty Waste Handling Operations

Wasie Tmnster Cell

o I\Ilajbr eqhipment,in FHF transfer,cetl -

Cranes handling SNF and HLW are ITS

200-ton overhead brldge crane

+  Main hook and load path

¢+ Specific trolley structures, brldge structures, hoisting drive trams, and load-gripping
devices are ITS components

¢+ Reduce the probability of a load drop -

+ Ensure that seismic event does not cauve crane to overturn, derail, lose any main
* structural’ components or drop load

Cask. I|ft|ng yoke ITS

res

.30-ton auxmary hook non ITS

Transfer bay trolley: ITS

" Hold-down devices: ITS

Pedestals: ITS

Three docking stations

+  Lid grapple, mechanical seal,and port plug are ITS: part of confinement boundary
1.5-ton capacity spent fuel transfer machine (SFTM): ITS
) _370-ton fuel trans"f_e'r_ maintena'nce crane: non-ITS

18 ] it .o R e e R e e T R Ll A T T R o A R s ik JUAN Y F b e Y o .
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Surface Facility Waste Handling Operations
Waste Transfer Cell

(Continued)

o Major equipment in FHF transfer cell

— Nuclear heating, ventilation, and air-conditioning (HVAC)
system for confinement zones

¢ Three confinement subsystems

¢« Primary confinement exhaust air cleaning units: ITS
» Two stages of high-efficiency particulate (HEPA) filters
» Alternate air supply to primary confinement subsystem: ITS

» |ITS controls and electric power
* Normal supply air handling units: non-ITS

— Industrial HVAC sysiem: non-ITS

Bk Ty oan e oy A MR
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Surface Facility Waste Handling Operations

Waste Transfer Areas

118

FHF Primary Confinement HVAC Block Diagram
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Surface Facility Waste Handiing Operations

Waste Transfer Areas

(Continued)

ITS Eleciric Power to Primary Confinement HVAC — Load Side

« Estimated reliability is for required mission time

(11 J3 H
o
B SWItChgearS not Shown « |ITS distribution to appropriate generating source
* Reliability estimate will consider complete
electrical distribution system
* Reliability enhanced due to use of normally
operating equipment
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Surface Facility Waste Handling Operations
Waste Transfer Areas connue
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surface Facility Waste Handling Operations
Waste Transfer Areas

(Continued)

ITS Eleciric Power to Primary Confinement HVAC — Power
Supply Side
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Surface Facllaw Waste Handﬂmg Operations
- Waste Transfer Areas

(Contlnued)

Procedural Safety Controls

Control ' o - Basis
SNF/HLW . | Ensures that cranes, transporters, rigging, load paths, and energy
mechanical handling { absorbing crush pads are selected and in place for the variety of lifts
- involving SNF and HLW. Ensures that cranes, rigging, load paths, and
/ | protective barriers are selected and in place for other heavy load handling
Combustible - Ensures that combustible loading in facility rooms and external to the
material control facilities is limited.. Ensures that transient combustibles are limited.
:‘ Minimizes the likelihood of a fire of intensity and duration that is beyond
! © . | the analyzed conditions. - Minimizes the Ilkehhood of a range fire in close
' proximity to the facility.
Transient moderator | Ensures that only small quantities of moderator material are transferred
material control | into the processing cells manually by the operator when waste forms are
: | present. Ensurés that waste forms are not present when large quantities
of moderator material are brought into the processing cells manually by
L the operator. Minimizes the likelihood of a criticality event.
Waste package Ensures that waste forms are inserted in-the appropriate waste package

loading; thermal and | configuration. Minimizes likelihood of excessive heating of SNF cladding.
criticality Minimizes likelihood of criticality due to lack of neutron absorber,
requirements - inappropriate geometric configuration, or excessive fissile material.
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Cyoware

urface Faci lity Waste Handling Operations
Waste Package Closure Celis

(Continued)

~ A

WP Closure Areas — Operating Floor
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surface Facility Waste Handling Operations
Waste Package Closure Celis

(Continued)

o WP fill gas
— Before closure, inner vessel is evacuated and helium is
added through purge port

* Prevents oxidation of waste form
+ Helps transfer heat from waste form to inner vessel wall

— After filling and successful leak test, port is plugged and
welded shut |
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Surface Facility Waste Handling O

perations

Waste Package Closure Cells

WP Inerting System
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surface Facility Waste Handling Operations
Waste Package Closure Celis
(Continued)
e WP closure methods

— Inner lid is held in place by a spread ring and is seal
welded

— Middle lid is fillet welded with no stress mitigation

— Outer lid is full-penetration welded with either laser
peening or controlled plasticity burnishing for stress
mitigation
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@t,r'rtace'F»ectyWaete Handiing @peraticne
Out et Peckege Cratacallty Centrcl

° Passrve desrgn features preclude or m|n|m|ze presence of
| moderator ,. |

— No ut|I|ty or coolmg water plplnq
- _No water: or foam-based fire suppression.
| 4—}"--Low-hydrogen content hydraullr- oil for cranes
B e ‘Double retentlon barners to minimize hydraullc 0|I Ieaks
- — Curbs at entrres and drains
- ',Watertlght doors, walls and barners
'~ Watertight penetration seals

- L|m|ted reservmrs

e Ultrasonlc coupling fluid A“
¢+ Low plastrmty burnlshlng
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Surface Facility Wastie Handiing Operations

Waste Package Closure Cells

o WP closure system is not ITS

e WP closure system
equipment
— Welding equipment
— NDE equipment

— Stress mitigation equipment
for treatment of the outer lid
weld

— Inerting equipment

— Robotic manipulators

— Spread ring expander tool

Welding robots — Glovebox

Two robots, 180° apart, on circular track, — Cameras
perform welding and non-destructive — Cranes

Department of Energy » Office of Civilian Radioactive Wasta Management

YMCereghino_NRC Tech Exch_09/14-15/04.ppt
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Surface Facility Waste Handiin
Waste Package Closure

N (Co_ntinued)‘f S
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Surface Facility Waste Handling Operations
Waste Package Closure Celis

(Continued)

o WP Weld NDE

— Closure welding is inspected using visual, eddy current, and
ultrasonic methods

— NDE procedures qualified to ASME Boiler & Pressure Vessel (B&PV)
Code, Section V

— Weld examinations include:

+ Spread ring and inner lid

»  Tack welds and seal welds — visual
+ Purge port cap and inner lid

»  Tack welds and seal welds — visual
+ Middle lid

»  Tack welds - visual

»  Fillet weld - visual and eddy current
¢ Outer lid |

»  Tack welds — visual

»  Narrow groove weld is inspected visually, eddy current, and ultrasonically after
welding and again after stress mitigation
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Suﬁace Faenla'&y Waste Handling Opem&mne
" Wee'&e Paekege Cl osure Cells

(Contmued)

Procedural Safety Controls

Control Basis

Waste package inerting - | Ensures that waste packages are inerted with helium prior to
' emplacement. Minimizes likelihood of excessive heating of SNF

. - - .--- .| cladding and minimizes likelihood of oxidation of damaged fuel.
Waste package - | Ensures that structurally sound closure welds are fabricated and that
closure welding and residual stresses are appropriately relieved. Minimizes likelihood of
post-welding mitigation | waste package breach due to drop or rockfall. Minimizes sites for

s stress cracking corrosion. Minimizes likelihood of early failures.

| Waste package . - Ensures that structurally sound closure welds are fabricated.
non-destructive Minimizes likelihood of waste package breach due to drop or rockfall
examination- - - :- - | Minimizes likelihood of early failures.
Waste package Ensures that surface finish of AIon-22 outer corrosion barner is free of
inspection unacceptable blemishes. Minimizes sites for onset of corrosion and
(pre- emplacement and minimizes likelihood of early fallures B
in- drlft) ' : S
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Surface Facility Waste Handling Operations

Loading of Waste Transporters

o WP is visually inspected and surveyed for external
contamination and decontaminated, if necessary

e Trolley moves WP into the loadout cell

I e L L e e e R A Ay AL SOy SR Sy TS |
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WP loadout handling crane lifts WP by collar trunnions
to vertical

WP tilting machine tilts WP to horizontal
Crane lowers WP onto emplacement pallet on turntable
Trunnions removed

Exiendable bedplate on transporter moves emplacement
pallet off turntable and into transporier

WP and bedplate are retracted into shielded enclosure




Surface Famlaw Waste Handling Operations
Loading of Waste Transporters

(Continued)

WP Transporter Procedural Safety Controls

Control Basis
SNF/HLW mechanical | Ensures that cranes, transporters, rigging, load paths, and energy
handling absorbing crush pads are selected and in-place for the variety of lifts

involving SNF and HLW. Ensures that cranes, rigging, load paths, and
protective barriers are selected and in-place for other heavy load
handling over or in the vicinity of SNF/HLW. Minimizes the likelihood of
an unacceptable or unanalyzed drop or collision involving a waste form.
Minimizes the likelihood of a drop or collision of a heavy load onto a

waste form.
Surface transportation | Ensures that casks and waste packages are transported on appropriate
control vehicles. Ensures that other traffic is controlled along route of transport

between buildings, buffer area, aging pads, and emplacement portal.
Minimizes likelihood of a drop of cask or waste package. Minimizes
likelihood of colhsmns between vehicles.
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Surface Facilities Design and Operations
o Design Criteria
~ Development of Design Criteria

— Important to Safety (ITS) Criteria Development
* Fuel Handling Facility
+ Aging System |
+ Cranes Handling Waste Forms

© Surface Facility Descriptions

— Fuel Handling Facility (FHF)

— Canister Handling Facility (CHF)

— Dry Transfer Facility (DTF)

— Aging System

— Central Control Center Facility (CCCF)
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 Design Methodology - Fuel Handling Facility

FHF DeS|gn Bases
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Wlthstand natural phenomena (seismic, wind, flood)

" Prevent potentlal floodmg for moderator control

Door travel speeds are Ilmltedl to preclude tlpover of Ioad
with-waste form N . e :

Shleldlng after Category 1 event sequence sameas -
normal-operation . . |

No sharp.ob]ects-under waste form load paths

Rail systems preclude tipover during normal operations
~and Design Basis Ground Motion-2 (DBGM-2) events

Structure does not collapse during DBGM-2 and
10,000 year return perlod selsmlc events
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Methodology - Fuel Handling Facility

(Continued)

FHF Design Parameters

— Natural Phenomena
¢+ Seismic

¢+ Wind, including tornado - 189 mph, 0.81 psi pressure drop,
0.30 psi/sec rate of pressure drop, tornado missiles

* Flood - protected against probable maximum flood

— Criticality
— Shielding
— As low as is reasonably achievable (ALARA)




esign Methodology Fuel Hendﬂing Famlity

(Continued)

FHF Seismic Design
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Two Ievels of ground motions to meet code requirements

e DeSign Basns Ground Motion-1 (DBCM 1), Mean Annual Probability of
Exceedance (MAPE) 1x10-3 (1000 year return period), horizontal peak
ground acceleration 0.37 g @ 100 Hz

+ DBGM-2,-MAPE 5x10+ (2000 year return period), horizontal peak ground
acceleration 0.58 g @ 100Hz

Evaluate structural capamty at Beyond Design Basis Ground Motion,
MAPE 1x10-4 (10,000 year return period), horizontal peak ground
acceleration 1.19 g @ 100 Hz

3D finite element computer models SASSI for soﬂ structure

- interaction and GTSTRUDL for forces and moments - used during

detailed deS|gn

Structural de3|gn codes -

- ¢ ACI-349 Nuclear Safety Related Concrete Structures:
* ANSI/AISC N690 Steel Safety-Related Structures

ag el




Design Methodology - Fuel Handling Facility

(Continued)

®

Criticality
— Demonstrate prevention and control of criticality

— Passive engineered features for criticality safety
+ Moderator control in Spent Nuclear Fuel (SNF) processing areas

+ Defense in depth

»  Limit amount of fissile material
» Geometrically favorable configurations

» Fixed neutron absorbing materials

~ Analysés to show no criticality under normal operations,
Category 1 and 2 event sequences

— Codes and Standards
* ANSI/ANS-8 Nuclear Criticality Safety Standard Documents
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